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Abstract
Previous research has found that engagement is key for the success of early readers.
There is not sufficient previous research to show how best to engage early readers, particularly
with mobile technologies, and almost none on the engagement of those with hearing loss.
Electronic and mobile devices have been used in previous research to increase the engagement
and success of students. The Reading for All Learners beginning reading curricula iPad
application was adapted to include child and adult narrators and multiple modes of access to
sound. Recordings of 24 (12 typical and 12 with hearing loss) early readers, ages four to six
years, were made with the children and a parent using the beginning reading app with an adult
narrator and a child narrator, and reading a print book. Parents completed a post treatment
questionnaire with socio-demographic information and opinions on their child’s interest in the
different books. The videos were coded for engagement using a rubric the researchers created for
this study. This paper describes research findings related to student engagement with the
adaptions on the iPad and preferences for child or adult voices.

1. Introduction
Many students are at high risk for reading failure and need effective intervention to reach
and sustain grade-level reading goals (Lederberg, Schick, & Spencer, 2013). While evidencebased strategies are important for teaching reading skills, other factors also affect children’s
learning to read. For example, recent research has found that increased engagement of students
in reading is essential to improved reading outcomes (Baroody & Diamond, 2013; Easterbrooks
& Stephenson, 2012). With improved engagement of readers, the potential for reading success
increases in areas such as reading fluency (Baroody & Diamond, 2012, 2013). Reading fluency,

1

as explained by Trezek, Wang, and Paul (2010), is “an important reading skill because it
provides the critical bridge between word reading (i.e., word identification) and comprehension”
(p. 36). Combining evidence-based reading curricula with strategies to increase engagement
with reading has the potential to improve reading outcomes in all children, and particularly those
who need additional intervention to attain on grade-level reading skills.
One tool that could be used to increase engagement with reading is mobile technologies.
Technology is increasingly being used to provide additional intervention in reading for students
who need additional supports (Shamir & Shlafer, 2011). Many believe that the iPad can be used
as an effective literacy teaching tool in early childhood. As described by Beschorner and
Hutchison (2013), the iPad is one tool that young children can navigate and use independently or
be guided through by an adult. Their study indicates that children can develop emerging
knowledge about print in digital contexts using an iPad, or a similar tablet, and that it offers
unique ways to employ reading, writing, listening, and speaking within one context. The iPad
also offers unique audio capabilities such as audible narration that is not available when using
bound paper books alone. In fact, audio narration has the potential to more fully engage students
when the narrated words are timed with highlighting of the related text. However, there is little
research to support the effectiveness of mobile technologies in increasing reading skills in
preschool-age children. Additionally, there is very little research on whether mobile
technologies can effectively engage preschool-age students in meaningful learning activities that
enhance early reading skills.
Currently, the reading abilities of students with hearing loss fall far below their nondisabled peers and require effective early reading interventions to ameliorate this learning gap
(Easterbrooks & Beal-Alvarez, 2012). Recent national research, as reported by Luckner and
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Handley (2009), indicates that the average student with a hearing loss graduates from high
school with reading comprehension skills at about the fourth-grade level. Of those,
approximately 1 in 5 (some 2,000 annually) leave school with a reading level at or below second
grade (Dew, 1999). Early reading interventions designed to increase engagement could be
particularly beneficial for this population.
Unfortunately, Luckner and Urbach (2012) reported that there continues to be a dearth of
research on reading fluency for children who are deaf or hard of hearing (DHH) and stated, “an
urgent need exists to explore further all components, including fluency, that contribute to the
ability of students who are deaf and hard of hearing to achieve reading levels commensurate with
their same-age peers who have typical hearing” (p. 239). As with hearing children, technology
could be used to increase engagement of children with hearing loss in reading activities, and
features of technology not present in print books could enhance its potential to help children
learn to read. Because the audio in mobile devices can be amplified for children with aided
hearing, the timing of highlighted words with audio narration may provide visual cues that better
help children with hearing loss learn to read. Yet, children with hearing loss are typically absent
from current research with mobile technologies despite their greater need for additional
intervention in reading.
Reading for All Learners is a reading curricula that has substantial evidence of
effectiveness with struggling students and students with disabilities (Callow-Heusser, 2013;
Hanson & Farrell, 1995; Lignugaris-Kraft, Findlay, Major, Gilberts, & Hofmeister, 2001).
Reading for All Learners is a phonics-based reading curriculum that combines evidence-based
sequencing of sound and word introduction with tightly controlled text passages to promote
mastery of early reading skills. Currently, Reading for All Learners is being developed to be
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delivered on mobile technologies such as the Apple iPad. In particular, Reading for All Learners
iPad apps include audio narration timed with highlighted text. This offers an ideal platform for
investigating whether mobile technologies increase engagement with reading instruction, and if
audio narration timed with highlighted text has the potential to improve reading outcomes. In
particular, mobile technologies may help improve reading outcomes for children with hearing
loss for whom amplified audio with text highlighting has the potential to help them “break the
code” for reading.
For this research, differences in engagement of children with and without hearing loss were
investigated when reading using an iPad with synched narration using (a) adult and (b) children’s
voices. Additionally, differences between the engagement of children using a reading program
on mobile technology and using a print book were examined. This lays the groundwork for
further research on whether mobile technologies increase engagement with reading and hence,
improve reading outcomes, particularly for children with hearing loss. The following research
questions were investigated during this proposed study to examine the iPad-based adaptations to
a reading curriculum on level of engagement with reading materials:
1. Does the use of electronic reading technology increase children’s engagement in reading
for typically hearing children as well as those with hearing loss when compared to printbased reading materials?
2. Are children more engaged with an adult voice that changes for each character in the story
or with children’s voices used in narration?
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2. Review of the Literature
2.1 Hand-held Mobile Devices and Early Education
Current research has found that young children are born into an increasingly more
technologically advanced society that requires them to become proficient with a wide range of
technology at an early age (Alper, 2013). Recently, in an editorial paper, Alper (2013) explored
the potential benefits of using technology in early literacy education that was initially presented
in the New Media Literacies (NMLs) paradigm developed by Henry Jenkins (2006). The NMLs
paradigm outlines a new set of literacy skills that integrates new technology, critical thinking
skills, and research-based learning approaches into the more traditional early literacy curriculum.
Alper suggests that future research and curriculum development should focus on three of the
twelve NMLs skills including play-based learning, distributed cognition, and transmedia
navigation and the impact they may have on early literacy outcomes. Based on these
recommendations, digital tools including laptop computers and hand-held mobile technology
such as an iPad allow students to learn how to read in a more interactive and engaging manner.
Additionally, research has found that an added advantage of digital text is that it can be
customized for or adapted to the reader’s text comprehension and individual education and
literacy needs. Hutchison, Beschorner, and Schmidt-Crawford (2012) investigated how a fourth
grade teacher could integrate iPad-based literacy instruction (applications) into her more
traditional print-based literacy instruction with 24 typically hearing students. The teacher used
iPads for a three-week period during her literacy instruction and selected a number of iPad apps
(e.g., iBooks, Popplet, Doodle Buddy, Strip Designer, and Sundry Notes) to assist in her literacy
instruction. After the three-week period of time, the researchers interviewed the teacher and
students to assess their attitudes toward the iPad applications and their perception of its
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effectiveness in reaching some literacy learning goals. The students reported the iPad
applications were fun to use, helped with reading comprehension (e.g., sequencing and
visualization), were more rewarding during independent reading sessions, and enhanced their
visual experience. The teacher expressed similar attitudes and felt that the iPad apps offered
unique and engaging activities for the students to develop stronger literacy skills. She also
emphasized the usefulness of the visual and interactive components of the iPad apps. Results of
this initial qualitative study are promising and suggest that integrating iPad applications into
more traditional literacy instruction can support student learning outcomes, improve levels of
engagement with reading, and students to develop creativity. Specifically, the design of the iPad
allows preschoolers to develop an awareness of print through interaction with, organization of,
and the analysis of the meaning of print in different situational experiences (Beschorner &
Hutchison, 2013).
Recent research on technology use in early education with children who are deaf or hard of
hearing has also been promising. Liu, Chou, Liu, and Yang (2006) conducted a study in Tiawan
with seven students in junior high school with hearing loss to determine if tablets could improve
mathematic learning outcomes by increasing the level of engagement and interaction with the
math curriculum material. During the next two semesters, each student used their own tablet
during in-class math instruction. The results of a post-intervention questionnaire showed marked
improvements in mathematic learning outcomes including increased level of engagement
between the teacher and students during in-class instruction, increased levels of participation in
learning activities, fewer number of errors on math problems, and an improved overall learning
expereince for the students.
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2.2 Child Engagement
Research has found that level of engagement is critical for the participation and growth of
emerging readers (i.e., Baroody & Diamond, 2013; Christenson, Reschly, & Wylie, 2012;
Kucirkova, Messer, & Whitelock, 2013; Roskos, Burstein, & You, 2012). Ortiz, Stone, and
Arnold (2001) state that level of engagement when children read books involves some element of
interest, motivation, frequency of use, and facial expressions. Roskos and colleagues (2012)
added that engagement also involves a combination of attention, interest and enjoyment where
children look, see, and listen with apparent pleasure.
Current research has found that some children exhibit high levels of interest when they can
actively interact with books that have manipulatives. Baroody and Diamond (2013) examined
multiple approaches to measuring a sample of 167 four- and five-year old preschool children's
literacy interest and engagement including self-report interest levels from children, their teachers
and parents, and observational engagement data. Children were assessed individually on their
interest in literacy activities. Interest and engagement measures focused on their watching and
listening activities including manipulating and/or talking about materials related to the activity
(e.g., turning the pages of a book, asking what a word means), or moving (e.g., acting out parts
of a story) the child was considered engaged. Observations of the children were conducted while
parents and teachers completed questionnaires on their perceptions of children's interest in
literacy activities. The interest and engagement measures were not highly correlated with each
other. However, both parents and teachers rated literacy interest in girls higher than for boys.
Research has also found that stationary and mobile reading devices with touch screens can
increase level of engagement in shared and individual book reading sessions. Roskos, Burstein,
and You (2012) demonstrated that children spend more time with e-books, enjoying elements of
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interactivity and control. Their two-phased study developed a typology for observing children’s
engagement with e-books (e.g., stationary or mobile reading devices) in commonplaces of
preschool reading and explored what it looked like with a touchscreen and handheld devices.
During the first phase, a typology of engagement categories and behaviors based on extant
research and classroom-based video observations was developed. In the second phase, the
typology was applied to a second set of videotaped observations obtained from similar
classroom settings. Observational data were coded at 1-minute intervals using the categories and
salient behaviors defined in the typology. Each 1-minute interval served as a sample of
engagement, allowing the coding of each salient behavior present by child in that time interval.
The resulting observations were used to describe the child’s sense of control, multisensory
behaviors and communication contributing to their engagement with e-books; capturing their
attention, interest and enjoyment in the reading experience that primes them for learning. The
results showed a marked increase on every engagement behavior while using either stationary or
mobile touch screen devices. The technology also influenced the multisensory behaviors and
communication. The results of the study also support the typology of engagement categories and
behaviors used in the this study. The typology was both reliable and manageable. Future research
should consider using a simlar typology to measure levels of engagment.
2.3 Early Literacy in Children with and without Hearing Loss
When considering literacy development in young children, the foundational skills of
literacy and reading inevitably come first in any discussion of pedagogy, curricula, and research.
Concepts such as phoneme awareness, familiarity of text and the use of developmentally
appropriate, play-based instruction is essential for all preschool aged children (Nitecki & Chung,
2013). In a recent study, Nitecki and Chung (2013) investigated language development and early
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literacy teaching with preschool age children from 14 different New York City schools who were
typically hearing. The researchers examined a number of classroom observations made by
literacy coaches in training in the preschools. Results of the study suggest that there may be
discrepancies between current literacy instruction and literacy skills development. They suggest
that the “critical period” of literacy growth, during early childhood (ages birth to eight), is
fundamental and must be understood in a developmental context in order to develop more
effective early literacy curriculum. Specifically, they recommend using the Common Core
Learning Standards to begin creating more developmentally appropriate literacy instruction that
focuses on play-based or interactive activities to help students develop strong literacy skills. This
can be particularly useful for children who are deaf or hard of hearing (DHH) that have some
speech perception abilities. They can learn critical phoneme-grapheme correspondences through
explicit auditory skill instruction with language and visual support that is present in interactive
hand-held device instruction techniques such as an iPad (Bergeron, Lederberg, Easterbrooks,
Miller, & Connor, 2009).
In a similar developmental study, Bergeron, Lederberg, Easterbrooks, Miller, and Connor
(2009) investigated a key component of the alphabetic principle, acquisition of phonemegrapheme correspondence, in five children ages three to seven who were deaf or hard of hearing.
Using an experimental single-subject multiple-baseline research design, the researchers
examined the effectiveness of two semantic association strategies in two interventions
(Children’s Early Intervention and Foundations for Literacy). The semantic association strategies
used explicit auditory skill instruction with language and visual support. The results of these
strategies were promising. The researchers found that with intentional intense instruction,
children who are deaf or hard of hearing with some speech perception abilities were able to learn
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critical pre-literacy phoneme-grapheme correspondence skills in a pre-kindergarten setting.
Effectiveness of the intervention was measured using percentage of overlapping data between
baseline and intervention and a low average percentage of overlapping data at 15% (range 2%22%) for all 5 students across all unknown correspondences. In a similar study, Miller,
Lederberg, and Easterbrooks (2013) conducted an experimental study with 5 preschoolers with
hearing loss to improve phonological awareness skills including syllable segmentation, initial
phoneme isolation, and rhyme discrimination using a computer-based explicit literacy instruction
(e.g., PowerPoint presentation). During the study, the experimenters paired verbal expression of
words with imagery on the PowerPoint slides. The results of their experiment showed steady
increases in their mean performance on the phonological awareness test.
The results of previous research on early literacy education support the idea of developing
instruction that integrates digital or multi-media delivery systems into more traditional classroom
settings. The engaging quality of the graphics (bright images, highlighted text) and narration,
tightly-timed to word highlighting, on an iPad has the potential to increase a child’s level of
engagement and willingness to read additional books. Additionally, introducing mobile
technology as an instructional tool in early education is not only socially and culturally relevant,
but it has the capacity to make tasks more similar to play, keeping this type of instruction within
the scope of developmentally appropriate practice (Alper, 2013).
There is a wealth of research on the importance of engagement for the literacy of early
readers (Christenson et al., 2012). Specifically, Hutchison and colleagues found that the iPad
could be used as an effective and engaging tool with relative applications within the education
setting. Additionally, there is no research on the impact of synchronized text highlighting and
different narrator voices, such as adult vs. child voices, on the level of engagement of early
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readers. Children will read and return often to a book or story that includes material that is
engaging for them (Baroody & Diamond, 2013). This technology has the possibility to be very
beneficial for early readers with hearing loss who are at great risk for falling behind their agematched peers in reading (Easterbrooks & Beal-Alvarez, 2012) by increasing the engagement of
young readers and strengthening fundamental literacy skills. Empirically testing the effectiveness
of this technology to engage children in educationally beneficial activities is critical to
understanding how best to utilize technology in the classroom for children with or without
hearing loss.

3. Methods
3.1 Participants and Location
A power analysis was completed to determine the number of participants to include in the
study. With an alpha level of .05, a statistical power of .8, and an anticipated effect size of .5, a
sample size of 24 was needed for a 2x3 repeated measures design. Given the six treatment orders
to which one could be randomly assigned, as shown in Table 1, 12 children per group (hearing
and DHH) were recruited for each counterbalanced treatment sequence, with random assignment
to treatment order such that treatment order was balanced. DHH participants (6 male, 6 female)
were recruited from the Utah Schools for the Deaf and Blind in Ogden and Salt Lake City, Utah.
Typically hearing children (7 male, 5 female) were recruited from a general education
Kindergarten and by word of mouth. Each child participated with a parent (23 mothers and 1
father). The children came from a variety of socioeconomic and ethnic backgrounds, as shown in
the results table 4.1.
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3.2 Materials
3.2.1 Information Packet with Informed Consent Form. The parent of each child
participant was given an information packet that included a cover letter and an informed consent
form to sign before their child was recorded. The cover letter was printed on Utah State
University letterhead and included a brief introduction to the study, the participating
organizations, the importance of the study results, and encouragement to participate (see
Appendix A). The informed consent form detailed the purpose and procedures of the study, the
costs and benefits associated with participation, investigators contact information, and space for
the parent or adult’s signature (see Appendix B).
3.2.2 Apple iPad and Reading for All Learners App. The Apple iPad (version 2) was
used with the Learning for All Readers application, which was downloaded and available on the
iPad before the initiation of the study. The book with an adult narrator that we used was from Set
1: Book 17, “We Will See”. For the child narration on the iPad, we used Set 1: Book 18, “Sid
and the Mess”, and the print book used was Set 1: Book 19, “Sis in a Mess”. The Reading for All
Learners App is available from the Apple app store and was developed by Academic Success For
All Learners.
3.2.3 Video Recordings. The level of engagement of a child and an adult with the reading
application was videotaped with a hand-held camera placed on a tripod in a room at each school
or recording location. A single researcher was in the room during each reading session,
managing the recording and assisting the participants as they worked through each experimental
condition. After the observational data was collected, the video recordings were coded by
researchers and a work study student, and the data were analyzed to determine level of
engagement.
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3.2.4 Parent/Guardian Survey. Each parent participant completed a brief, informal
survey on a computer that included demographic questions as well as the parents’ perceived level
of engagement of their child during the use of the application (see Appendix C). The survey was
created and housed on Qualtrics, a computer-based survey software program.
3.3 Research Design
The original goals of the study were to investigate whether the level of engagement in
children using a Reading For All Learners iPad application differs between three experimental
conditions: an adult narrator (iPad app), child narrator (iPad app), and an adult or the child
reading a print book. A two-way (2X3) repeated-measures design with counterbalancing was
used in which young children (late 4 to early 6 years of age), both hearing and with hearing loss
(factor 1), were randomly assigned to receive three 15-minute experimental conditions (factor 2)
in a randomized order (see Appendix D), with each possible combination of treatment order
randomly ordered and recorded on a signup list. The child and adult were then sequentially
assigned to the next randomly assigned treatment order on the list, which resulted in random
assignment to treatment order.
Table 3.3.1.
A Two-Way (2X3) Repeated-Measures ANOVA with Counterbalancing Research Design
Hearing Ability (Factor 1)
Deaf and Hard
Typically
Experimental Condition (Factor 2)
of Hearing
Hearing
Adult Narrator with iPad app
1 1 2 2 3 3
1 1 2 2 3 3
Child Narrator with iPad app
2 3 1 3 1 2
2 3 1 3 1 2
Parent/Guardian reading a print book
3 2 3 1 2 1
3 2 3 1 2 1
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3.4 Dependent Variables
For the purposes of this study, engagement was defined as the amount of time that there is
eye gaze toward the iPad or book, positive facial cues, such as smiling, and continued interaction
with the mobile technology, such as touching, holding, pointing, or manipulating the mobile
technology, similar to coding used in a study conducted by Roskos, Burstein, and You (2012).
Level of engagement was observed and measured using video recordings. Observation is viewed
as less subject to bias than parent or teacher reports (Ortiz, Stowe, & Arnold, 2001).
Additionally, the level of engagement was assessed using a parent or guardian survey. Most
studies of preschool children's interest in literacy activities have relied on parents’ reports of
their child's interest, an approach that is considered subject to positive report bias and inaccuracy
(Frijters, Barron, & Brunello, 2000). A combination of observational and survey data was used to
improve reliability and validity of the measurement of level of engagement.
3.5 Procedures
Children between the ages of 4 and 6 were recruited from the Utah Schools for the Deaf
and Blind in Ogden and Salt Lake City, Utah and from general education programs in cities in
the surrounding area. To solicit participation in the study, an information packet that included a
cover letter and informed consent form was sent home with children from these schools. Those
that agreed to participate and signed the informed form, were then asked to stay after school or
during their regular, scheduled parent-child therapy time with their child and spend about 25
minutes reading and using the reading app on the iPad with their child in a room with video
recording equipment. Once a participant consented, a time was scheduled and the children were
sequentially assigned to one of the six randomly assigned counterbalanced experimental
conditions. This was done by having a sheet with the six conditions randomly assigned to slots in
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the left column of a two-column table and as participants became available, their name was
placed in the next available slot in the column to the right of the randomized order, resulting in
random assignment to treatment order.
During the experimental phase of the project, the child-parent/guardian pair was directed to
a classroom and asked to sit at a table and chairs or on a couch. Next, the parent/guardian-child
pairing was given an iPad with the book from Reading for All Learners application or a print
book. While the pair read together, they were recorded. After they finished the reading session,
the parent was asked to completed a brief survey on a computer about the reading session and
some socio-demographic information.
3.6 Data Analysis
Descriptive statistics were computed on the survey data including frequencies, means, and
standard deviations. The research team created their own observation rubrics based on a rubric
developed and validated previously by Roskos, Burstein, and You (2012, see appendices E and
F) for the coding of the videos. Each video was coded with each rubric, once continuously to
count frequencies of activities and behaviors throughout the reading sessions and once at 30second intervals to count activities and behaviors at intervals. Coders all coded the same 4 of the
24 videos (12 of the 72 treatments) to ensure reliability and reach agreement on codes. The
observational engagement level data from the video recordings were coded and used in interrater reliability analysis and a two-way (2X3) repeated-measure ANOVA to look at the withinand between-subject differences in the level of engagement for the three experimental conditions
grouped by children with hearing loss and children with typical hearing. If a significant main
effect was found between the experimental conditions, post hoc tests using Tukey’s HSD
adjustment techniques were conducted to determine differences in levels of engagement between
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the experimental conditions within each group of children (DHH and Typical hearing). If an
interaction effect between the two independent variables was found, one-way repeated-measures
ANOVAs and post hoc tests were used to determine differences in levels of engagement between
the experimental conditions within each group of children. Eta-squared and partial eta squared
values were calculated to determine effect sizes or the amount of variation in engagement that is
accounted for by independent variables in the study.

4. Results
A number of interesting and statistically significant differences were discovered during the
data analysis.
4.1 Demographic Data Findings
The summary of parent-reported demographic information gathered in the post-treatment
survey is shown in Table 4.1.
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Table 4.1. Demographic variable statistics
Variable

Children with Hearing Loss (n=12)

Average age (StDev)
Age range
Gender

5.4 years (0.58)
4.5 to 6.2 years
50% Male
50% Female
58% non-Hispanic White
33% Hispanic or Latino
8% Black or African American
58% Cochlear implants – Both ears
33% Hearing aides – Both ears
8% Hearing aids – One ear
8%
33%
25%
33%
8% Male
92% Female
83% Two parent home
17% Single parent home

Ethnicity

Hearing option

* Parent age

26-30
31-35
36-40
41-45

Parent gender
Caregivers in home
* Education level
High school graduate
Some college credit
Associate degree
Bachelor’s degree
Master’s degree
Annual household income
Less than $20,000
$20,000-$29,999
$30,000-$39,999
$40,000-$49,999
$50,000-$59,999
$60,000-$69,999
$70,000-$79,999
$80,000-$89,999
$90,000-$99,999
$100,000-$149,999
Over $150,000
Time reading with child
Less than 1 hour/week
1-2 hours/week
2-3 hours/week
3-4 hours/week
5-6 hours/week

Typically Hearing Children
(n=12)
5.7 years (0.75)
4.3 to 6.8 years
58% Male
42% Female
92% non-Hispanic White
8% Hispanic or Latino

25%
58%
17%
100% Female
100% Two parent home

25%
25%
8%
25%
17%

25%
67%
8%

17%

8%

8%

8%
33%
17%
8%

8%
25%
25%
17%

17%
8%

17%
58%

17%
58%

25%
25%
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The two groups (parents of children with hearing loss and parents of children with typical
hearing) were equivalent on most demographic variables, but there were some statistically
significant differences between the two groups in parent age and education level. The parents of
children with hearing loss were both older than the parents of children with typical hearing and
had lower levels of education. It is interesting to note that while the parents of children with
hearing loss had less formal education, there were more individuals in this group with higher
annual income (42% reported $90,000 or more) than those parents of children with typical
hearing, though this difference was not statistically significant.

4.2 Parent Report Findings
There were some statistically significant differences between parent reports of children’s
engagement. As shown in table 4.2, parents reported that their children with hearing loss were
more interested in the highlighted text on the iPad than their peers with typical hearing. Parents
of children with hearing loss also reported that their child had a greater interest in the recording
feature of the iPad, while most parents of children with typical hearing reported that their child
did not seem either interested or disinterested in recording and playing back their own voice,
though these differences were not statistically significant.
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Table 4.2.

Additional results from the analysis of data parent report are illustrated in Figure 4.1.
Parents reported (in both groups) that their child showed the greatest interest in the print book;
yet, the average amount of time spent with print books was about half that spent with the iPad
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book. Parents in both groups also reported a slightly greater interest in the adult voice, which
used different intonation and pitch for different characters, than with the child voice. There was
w
one child with hearing loss who showed disinterest in all of the reading conditions.
Figure 4.1

Figure 4.2 shows the parent reported interest of their child with the different features of
the iPad application and the print book, such as voice recording capability, illustrations, and
highlighting of text. This figure shows that parents of children with hearing
ng loss reported that
their children were more drawn to the highlighting of text precisely synched with the narration
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on the iPad. Parents of children with hearing loss also reported that their children preferred to use
the recording feature at a level gre
greater than parent report of their peers with typical hearing as
detailed in Table 4.2.

Figure 4.2

4.3 Observational Findings from Video Coding
The actions and behaviors observed during the coding of the videos show a more detailed
picture of the children’s
en’s engagement. When we look at who had control of the iPad or print
book, we see that the children with typical hearing were often given more control of the media
than the children with hearing loss
loss, as shown in Figure 4.3.
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Figure 4.3

Children withh hearing loss also looked at the adults more than their hearing peers. On
average, this was only a difference between 5% and 8% of observed intervals,, but it was true
across alll children and all conditions. The children with hearing loss spent more time in
discussion with their parent during the book reading than did their hearing peers, with 52% of
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observations involving comments related to the story compared to only 29% with children with
typical hearing. When looking at an average number of minutes spent with each book, the
children from both groups spent the most amount of time with the iPad book that was narrated by
a child than with either the print book or the adult narrated iPad book when length of story is
accounted for in the data analysis. When looking at the number of utterances of both parents and
the children, the children with hearing loss and their parents used more utterances in every
condition than the children with typical hearing and their parents. This difference was nearly
three times the number of story-related utterances for parents of children with hearing loss for
the print book (26.3 utterances compared to 9.2 for parents of typically hearing children).
Finally, when comparing other indicators of engagement such as smiling, there were no
significant differences between the two groups. However, the children with typical hearing and
their parents did have a larger number of smiles than their peers with hearing loss while using the
iPad. Children with hearing loss and their parents used more smiles than their typically hearing
peers and their parents while reading the print book.

Repeated measures analysis of variance shows statistically significant differences
between treatment conditions (iPad with adult voices, iPad with child voices, and print book),
even after accounting for differences in lengths of stories by creating calculated variables based
on equating the number of words per story. On all measures of engagement, the repeated
measures analysis of variance indicates greater engagement by children with hearing loss, and
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greater engagement in decreasing order with (a) iPad with child voice (for which many children
with hearing loss used the iPad recording feature most, despite the counterbalanced design to
account for treatment order), (b) iPad with adult voice, and (c) print book. Data analysis with all
engagement outcomes produced similar results, so only selected key outcome variables will be
further described subsequently.

4.4 Repeated Measures Analysis
Differences in time spent with each treatment (iPad with adult voice, iPad with child
voice, print book) were statistically significant (p < 0.01) for both groups, and time spent by
children with and without hearing loss was statistically significantly different (p < 0.01). There
were no statistically significant interaction effects. Partial eta squared values for time spent with
the story across the treatment conditions was 0.484, indicating that 48% of the variability in time
spent with story could be accounted for by treatment condition and hearing status. Time spent
looking at and touching the book or iPad followed similar patterns.
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Story related utterances were counted for both children and adults. Differences in
utterances by each treatment (iPad with adult voice, iPad with child voice, print book) were
statistically significant (p < 0.05)) for parents across treatment by hearing status, but not for
children. Parents’ utterances also indicated statistically significant interaction effects. Partial eta
squared values for parent utterances across the treatment conditions was 0.424,, indicating that
42% of the variability in parent uutterances could be accounted for by treatment condition and
hearing status,, though with children with hearing loss, that difference is likely attributed to
parent reading of the print book that included comprehension questions and discussions of the
story pictures. Note that while the child utterances did not demonstrate statistically significant
differences across treatments, children with hearing loss had more story
story-related
related utterances, on
average, than typically hearing children. Non-story related utterances
ances followed similar patterns.
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5. Conclusions
There is much to be learned about the engagement of children with technology during
reading, especially if that child has hearing loss. There were several limitations to the present
study. The study only included a group of children from a western state and was not
representative of the entire U.S. population on several points. The children were mostly affluent
Caucasians from two-parent households in urban Utah and their parents were more highly
educated than the average U.S. population. Further research is needed to study a more ethnically
and economically representative sample of children with and without hearing loss. Additionally,
though parents were asked to read with their child as they typically would, and all families
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regularly used mobile technologies, the time spent with each book was relatively short.
Observing reading interactions over a longer time could provide additional findings.

However, there are valuable insights based on our sample. While the parents reported
that their children were most interested in the print book with the parent reading, the
observational data shows that children spent the most time with the iPad book that was narrated
by a child. This is intriguing and further research would be needed to determine factors that
affected reading time. The parents of children with hearing loss spent more time speaking with
their children about the story than did the parents of children with typical hearing. This
difference could provide evidence that the interventions that these parents receive with their
child’s special education teachers are working, as they spend more time using language with
their children during reading. This is a positive behavior that would be beneficial for all early
readers regardless of their hearing ability. The children with hearing loss less frequently
controlled use of the iPads and the print book than their typically hearing peers. This can have
positive and negative impacts. It can be less engaging for the child to not have any control over
their reading experience, however it does lend the parent opportunities to pause and have
discussion. With parent control, the child has to be closer to the parent, and this could promote a
better listening environment and encourage greater language interaction. The children with
hearing loss had more interest overall in the pictures on the iPad and in the book, as well as with
the recording feature, than their typically hearing peers. While not statistically significant in this
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study, further research is needed to show the importance of images and audio recordings for the
engagement of children with hearing loss. Both groups of children spent more time on average,
with the iPad books than with the print book. This could result in greater time involved with
reading, which has potentially positive benefits. This increased time could be due to the features
available in a mobile application or the increased interaction of the parent and child; further
research is needed to better document reasons for the difference in time. For all conditions and
both groups of children, the interaction between the parent and child comprised a substantial
amount of the total time, on average. In each condition, the more interaction that occurred with
the parent and the child, the more time was spent with the book. Further research is needed to
show which type of utterances between parents and children increase the engagement between
the dyad most, and to document interaction types with greater specificity. For example, did
parent questions involve fact-related recall, picture identification, or inference? Were statements
or questions used more frequently by parents?

Overall, results indicate that children and their parents spent more time engaged with the
iPad reading application than with the print book, interacted with each other more frequently
when using the iPad application, and discussed more of the story features when using the iPad.
Additional research is warranted to determine if these differences result in more positive reading
outcomes for young children both with and without hearing loss.
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Appendix A
Dear Parent or Guardian:
We are doing a study on the engagement and interest of children while using a reading
application, Reading for All Learners, on an iPad as compared to a print book. To investigate the
differences in child engagement between print and iPad as well as between different voices used
in narrating the stories on the iPad, we would like to have parents and their child participate in a
60-minute session.
During the 60-minute session, which can be done as you pick up your child from school,
several quick observations will be made in a single session. First, your child will be matched to
their reading level using a simple, 3–minute assessment. Following the assessment, you and your
child will be asked to read and interact with three different stories. For this portion of the session,
you and your child will have the opportunity to read two stories on the iPad and a printed story in
a book. We would like to video record your reading session so that we can code child
engagement data at a later time. After the observation, you will be asked to complete a short
survey about your reading experience.
Your participation and opinion are of great value to us and we encourage your
participation in this exciting study. Our combined efforts will help improve early literacy
curriculum by enhancing this new literacy iPad application, and could potentially improve
literacy in early readers. Please take a few moments to review the study purposes and procedures
in the attached informed consent form. If you would like to participate in this study, please sign
and return the form to your child’s teacher.
If you have questions or comments concerning the study, please contact Michelle Brown
at 801-721-7518 or by email at michelle.brown@aggiemail.usu.edu. We look forward to you and
your child’s participation in this exciting early literacy project
Thank you,

Catherine Callow-Heusser Ph.D.

K. Michelle Brown

catherine.callow-heusser@usu.edu

michelle.brown@aggiemail.usu.edu

Sr. Research Scientist, NCHAM

Utah State University Graduate Student

435-797-8296 (office)

Listening and Spoken Language Deaf Education
801-721-7518
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Appendix B
Introduction/ Purpose: Professor Catherine Callow-Heusser, a Senior Research Scientist, at
National Center for Hearing Assessment and Management (NCHAM) in Early Childhood
Education and Research Center at Utah State University is conducting a research study to
determine child engagement levels with a new literacy iPad application called Reading for All
Learners. The stories included in the application offer the child practice with new words and
sounds sequenced in a research-based format to help children learn to read. The app includes
narration timed precisely with highlighted text, colorful illustrations, and recording with
playback features to help increase children’s engagement in reading. This study will be looking
at the engagement of children with a child narrator versus an adult narrator within the application
as compared to reading a typical printed book with a parent/guardian.
Procedures: If you agree to be in this research study, the following will happen to you and your
child:
1. Read, sign, and return this letter of informed consent to your child’s teacher at school.
2. Schedule a one-hour block of time that works best for you and your child to participate in
this study.
3. During your scheduled time, you and your child will be directed to a therapy room where
you will be provided with an iPad with the Reading for All Learners application already
installed.
4. The time you are reading with your child will be recorded on video for analysis of child’s
engagement levels.
5. The researcher will show you and the child how to navigate the application and answer
any questions you may have.
6. The researcher will assist your child through the reading level assessment to determine
your child’s reading level. This assessment will only takes a few minutes.
7. Once your child’s reading level is determined, three short stories will be selected for you
to read with your child, two on the iPad and one printed story. The story reading order
will be randomly selected as described by the researcher.
8. Breaks for the child will be allowed as needed for movement and repositioning for
comfort.
9. After the third book is read, the graduate student researcher, Michelle Brown, will occupy
the child while you complete a brief computer-based survey. The survey will include
questions regarding the child’s perceived level of engagement with the different books as
well as few demographic information about the child and your family.
10. Upon completion of the study, details, conclusions, and results of the study may be
published in academic conferences and journal articles. No personal identifying
information will be published in any document or presentation.
Risks: Participation in this research study may involve some added risks or discomforts. There
are minimal risks involved in the study.
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1. Participation in the study will require about an hour of you and your child’s time. The initial
assessment will take a few minutes, reading each book together will take approximately 15
minutes each (3 books equates to about 45 minutes of reading time). There will also be time to
allow your child a break to move and make him or herself more comfortable. Finally, the survey
at the end of the observational period will require about 5 more minutes of your time.
2. Recording of your interaction with your child may cause some minimal anxiety or stress. If
necessary, we will assist you in becoming more at ease during the session.
Benefits: The benefits to you from these procedures will be your contribution to research
questions about how to best engage children in technology used to learn how to read. To date,
there has been little research done on the use of mobile applications to teach reading skills to
young children. There is even less research on the effects of technology on the literacy skills of
young children with hearing loss. The investigator will use the information gained from this
study to improve educational applications for reading so that they more effectively help all
children.
Explanation & offer to answer questions: The information presented in this packet has
explained this research study to you and helped to answer your questions. If you have other
questions or research-related problems, you may reach Professor Catherine Callow-Heusser at
435-797-8296 (or catherine.callow-heusser@usu.edu) or Michelle Brown at 801-721-7518 (or
michelle.brown@aggiemail.usu.edu).
Extra Cost(s): The only cost to you will be the time needed to participate in the study (about an
hour).
Payment/Compensation: Participation in this study is voluntary and there is no monetary
compensation. However, the information gained from this research is of significant intellectual
value and your contributions to this study are greatly appreciated.
Voluntary nature of participation and right to withdraw without consequence: Participation
in research is entirely voluntary. You may refuse to participate or withdraw at any time without
consequence.
Confidentiality: Research records will be kept confidential, consistent with federal and state
regulations. To ensure confidentiality, all survey and observational data will be stored
electronically, separate from any identifying information. Only Catherine Callow-Heusser and K.
Michelle Brown will have access to the survey and observational data. After two years, the
questionnaires and observational data will be destroyed.
IRB Approval Statement: The Institutional Review Board for the protection of human
participants at USU has approved this research study. If you have any pertinent questions or
concerns about your rights or a research-related injury, you may contact the IRB Administrator
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at 435-797-0567 or email irb@usu.edu. If you have a concern or complaint about the research
and you would like to contact someone other than the research team, you may contact the IRB
Administrator to obtain information or to offer input.
Copy of consent: You have been given two copies of this Informed Consent. Please sign both
copies and retain one copy for your files.
Investigator Statement: “I certify that the research study has been explained to the individual,
by me or my research staff, and that the individual understands the nature and purpose, the
possible risks and benefits associated with taking part in this research study. Any questions that
have been raised have been answered.”
Signature of PI & student or Co-PI

_______________________________

______________________________

Principal Investigator

Student Researcher

Catherine Callow-Heusser Ph.D.

K. Michelle Brown

Phone: 435-797-8296

Phone: 801-721-7518

Email: catherine.callow-heusser@usu.edu

Email: michelle.brown@aggiemail.usu.edu

Signature of Participant: By signing below, I agree to participate along with my son, daughter,
or legal dependent.

______________________________

___________________________

Participant/Legal Guardian’s signature Child Participant’s Name (print)

___________
Date
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Appendix C
Questionnaire Items:
The items below were asked on a rating scale of five points with anchor points indicating very
interested and very uninterested:
1.
2.
3.
4.
5.
6.
7.

Child’s voice on the iPad
Adult’s voice on the iPad
Your voice as you read the printed book
Recording his/her own voice on the iPad
Text highlighted with the narration on the iPad application
Pictures in the printed book
Pictures in the iPad application

Information about the Child:
1.
2.
3.
4.

What is your child’s birth month?
What is your child’s birth year?
What is your child’s gender?
What is your child’s ethnicity?

Questions for child participants with hearing loss only
4. The age the child was identified with hearing loss
7. Please select your child’s type of device from the dropdown menu:
For adult demographic information the following questions were asked:
1.
2.
3.
4.

Age
Gender
Number of adult parents/caregivers living in the home
Highest level of completed education
•
•
•
•
•
•
•
•

Did not graduate from high school
High school graduate - high school diploma or the equivalent (for example: GED)
Some college credit
Associate degree (for example: AA, AS)
Bachelor's degree (for example: BA, AB, BS)
Master's degree (for example: MA, MS, MEng, MEd, MSW, MBA)
Professional degree (for example: MD, DDS, DVM, LLB, JD)
Doctorate degree (for example: PhD, EdD)
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5. Estimated Annual Household Income
•
•
•
•
•
•
•
•

Less than $20,000
$20,000 to $29,999
$30,000 to $49,999
$50,000 to $69,999
$70,000 to $89,999
$90,000 to 99,999
100,000 to 149,999
150,000 or more

6. Relationship to child participant
• Mother
• Father
• Grandparent
• Guardian
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Appendix D
Instructions: Please enter families in the order in which they participate in the study. Use the
order listed in the left column for print books (PR), adult narration (AD) or child narration
(CH). Put children withh hearing loss in the first table, and children with typical hearing in the
second table on page 2. Put your first initial as the first letter in the family ID followed by the
next two-digit
digit number in the series.
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Appendix E

Appendix F
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